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n- K-b^VLCirio-CWm^fflfl^-t^o >roti. ^ if -7 -f -ifV^^- S Bfr^^ri^^S Bf 1 

[0019] ,^ 

_tfB<7) XnK. HI 3 (^l^lt^fi^^ftM $ X ^ e 9 T ^ ^ ^ ^- ^ F T <7>#14 kz. 
ov^T. 1114 ^#PSL-cmTi^mBJ-r-&o 1114 i;i3V^-Cir>.'^. (O «:0-e^L. 0 

- ^ M^^^^ ^ If 9 -ifV^'- S B i.xW S B f U^M L -C ;|a C i9 ^ JJD X S ^^/p-To 

t:\ 0 0%#'l±t|WI;it('X%25.?/Ytt=^IWi:>^7nT'«Bai-^ ^mm^m.^'b^ v P 

±-t: iiftl § Tin / 7 N (7)#t±-tra $tL;g.o ML-C. if iE^ii^:^ t^WA^^imv^fj^iS^ 
^ffiv^T^ilf^lili. ?ii^lOO% («a^0-0' ) :e)-^^^Xtt:^|n]:R?7Ytt:^In]l::^tT. 

-Q IT-^L, '@:V>:#^(7)-fO=Srm^O-P 2 O - Q 2 tr/j^ LT v^;5> o 
[0 0 2 0] 

T <7) i ^ #tt ^ ^ ^ o SP . yJt^tl R D (^^i^T^nb^fi^^ < , ^Mi^ifi O - P U mMi 
^^?0-Q 1 (D#t4^^LTV^;5,m^iC, ^-iJ^lgi&mm I m ^ -If n 75- lb urn I m 1 t:i± 
#$-iir;5, i:n- K-k;v L C OtB^I^^^^^ L, iE»#ttO-P 1 icr{3^o-CiI.i^.O;6>^,^.F 

#tt 0-V lii-^h O - Q 1 ^ t^: > co/^" 9 > i ^9 - ^ 

M^^^n V ^ Lfc^itFj t >fe F 1 - F 2 (D%fMW^-f^o ^ LT. ^ - ^lEttS^ I m 
if-^ t::i&T L . ^t«J Wtt O - Q 1 •=& - lEI&mm I m 2 F 2 -e. m^'^ - iJ' 

'BiT^-i^f^m^l^fi- 1114 lci3lt^0-F 1 -F 2 - O <Z)#'i4 1 o 
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jl^jSa R D O^^y&^'Mv^^-^l:: x. JfMM R D ±i^-mmm\^ 0-V2-BLXI 

■b;VLC(7)i±5tl«0-Hl-H2-0 Z. }l hf^^ o_^(0 i^n l^M«R D CO 

^A^^v^i^-^ii. ^ - ^ lESiimM I m O A:*: LTJ^^e^^^^TiJ'^^^-^FT 

it (H 1 -H 2<^'gMjt) tci:oT«i-^.>s=^ftf?*-r-«^^ii®ii^^o m^CD^^, ^- 
^.lEKimm I m7?>^'mm i m 3 ^c3g-r^ t -e(±m^^- 3^m{±x ^ h--7 ^ -r^^-- s Bfr;^-^^^ 

S B ^ ^\-ti i o -CM $ tL-r\ ^ ^ tf 9 ^ ^fV^'- S B ixW S B f 1 <7) n )K 

10 0 2 2] _ ^ 

1114 $:}^^y^i5'Vf 9 -f^fr^'^^ ^-i^ FT <;o#14{±. mTt^/Fi" J: "9 %WB. 

ih>&^'-e§> 1115 0RL 1 -RL 2 0#ttt^^o \^is^\^. MjS^R D OS&Wi&v^^^ 
IC}±, |115Mm-e^-tJ:^5^#tti:*^:fe'?-tL^^'*)^o BP*). HI 5 OJiSi^Tp-T <t d 
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:^M/&^~l^l3m^ S K 1 Tb^hUM'^m S K 2 tc^^f L/ct' i> ii^i)-^t>h^^ ^i!fu~)vniim 
o/ct iOibcl^fc^^ (|I|5<75RL 1 -RL 3<^#f4) o tfz^ 0 5 R L 3_- R L 4 

L 1 - R L 2 (D#'|4lC^ct L T CI - < ^ o 

[0 0 2 3] 

jii2oMt±> mmtm^ti t l-cv^;?,^ ti^feia-r^o i2i4;6^p.H^'b 

^-^m*) I'^tLT. MMRDc75iE^ij^:^l/^t?:fi^t:(7:)#t±tci3v^-C. --^(DmiJ ( 
[0 0 2 4] 

H! 6 T ^ X -f 7' (tm^^) n - ;vjcp©jfljfp j3 ^ ^ ^" ^ -If flj#^a<75;ja C "9 
WM^^ b/i ^) c7)-e2b o H 2 ir^-f-^ffl $ ^xfc X 3^ e 9 ^ S B f r5:ti^~ S B f IcT) 

:^^<Di3i]Z n Wm ^^y^ ^fV-^'- S Bfr:R(^^S Bf l75^'@^$ tL/cm^<^ia C 19 

WVm 0 6 icM(D#1±0-BT-^LTV>;&o ittlcML. ^J' If 7 ^ -^ffim^S t 

[0 0 2 5] 

fr®:t/S BfH^^t L. m^^- ^Mtc J; o TffiWfi (Kab-Kaa) X 3^ if 

9^-iftW^g^#t:-^TS^ii{iK a a-tr^oT^). n-;v^-^ > h {±Rm a 
^t7&^f^;i.o r<^J:dt^> — ^(^7>^S't^7^-9-V^'-SBfr]5.?7SBflP^^::ffi^^^S:t•-^ 
^JS^fcliioT, XiJ'e^-f h L T i: t5 HiJtt #tt O - A KW^-f 

[0 0 2 6 ] 
[0 0 2 7] 

±fB<75y;^lf 9 -r^fTi^^^^-^ FT '^«^1-^m^^-i5'M}±. -^flx-ff 111 8 IC/JnI" 

*WS<7)X^ e7^^fffrlJ«-:3--'> bECU 1 i±«^^-iJ^Mt^WL^-i5'IEiiltlIS&CT 
5&-e5#tl^^^^*IIHt!JSJ±^^ n-;i/®I&n> hn-9RCtcj;oT0lJtP§tL^o ^<Dh^ 
^ ^-^|g|ilIlIj6&CT<^liEtl)«»iE7?)^m?t^ai^I StCioT^m^tL, |l^^-t>'-9-R S 

^ n - 9 R C 7 ^ - KV^' :^ ^ o > h n - 9 R C - ^ «IIIB&C T (± 

m?MPWlc:^$^$tL;5,o :^:«m^<^m^^-^Mti3ffl^-^'&^:7'9 V V;^^-i5^ 

[0 0 2 8] 
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-j]^m±'&M)iZir^fzib(D^mT^T-( y'^-^^^-^y vuwM'A^^'M-^-i^^ (mis 
) ^ ttz. ^mmmm^M^Mi 4\,z^\^^riiMm^<D/^y v^)i^mi^tmmmm'^iifMMK 

T^^lt^^tL-i) (Ml 5) o C<DXv^zLX^i!6hi^fz^^Ti^'T-(y''0~}^^~^yyR 

^mn^i-i^ (Ml 6) o ^L-c. ^tL^cogMtr^-c?ix^ If ^^-^fv-^-ta^tiisa 

^^(^^m-M^W^a (Ml 7) ^ ^;fxi;^-c?§T^-9^-:La^-^^j--.1ftlK4pg|5 (Ml 8 
[0 0 2 91 

^i- ;z, ^a^nii^g^-fbft d G y , > F;V:ft (Sl't:^) s f Wl^M (M) V X 75- 
h^i^M-^^-^^i^^nM^G y e . tL*NFr^t:^:9-i-^tt#^ljn^l£^'fb4 d G y e 

>(lRmv:^^'?t»$tL^o i^. innmiJmmG y ei±^<D^ (1) tri i9>Ri6f3iL^o 
Gye = (Vx^-o^f) / )L-N - (1+Kh-Vx2) j ... 

■?> o 

[0 0 3 01 

M L T . n - ;v# ^ 31^1" ^fzubi^z i3#^-r-< g r ^ -r ^ r n - ;v ^ 

-pO h B^'filRmv ti. ^J.T(D^ (2) t:: i ^) ^ (Kl> K2. K3. K 4 fi 

Rmv =K1 •Gye+K2 • dGye+K3 •Gy + K4 • dGy - (2) 

d f t^mv x-^^h^it>hfii>iMMmMM^G y e t^cD^ftid G y e $ o 

[0 0 3 11 

mt^lra n - jvnmit^ B flfit^^^f |5M 1 5 i5 -c {± . n - ;v iiJt4<7) Bul^Jt* @ 

J; d t'i*^$tL-So ^-f\ *MJiJK (^M) Y xl<z&'^-^m^^mRrfmm<Du- 
.mil tr^i" J: a t3W3S^55Mav^^i^-eiijg:< . ^v^m^-e(±]^ <^j:^X^ KW^^ 

-;VilJ1'M^J:t^fiOWJ'(itRsrro{± ( 1 - R srf o) T"^^$tT.^o ^i^. MMmMm^i^ 
*f|5Ml 4lCi3V^T, M-^7"T#'I4*flSlJi-S/ci6tC, K;V:^,? f tMiljSVx 
:5-^gM3-^^ h Y r e7^)^lll^$tL. ^P^fDS-V-f h Y r h J:b^$ ^^■C 3 - V ^ hfe 
M A Y r ^<D3~V^ V A Y r iz&cS g , n - ;v Wjttifc^^IEIt R sra 

[0 0 3 21 

m(D^ih^-Ai!b^miE-^^^t>fi^o mz. t-^^:^y^rm\^iz^^^^i^i^M^nu'-)v 

rn-;v^-^ > h EUMiMnmu 1 6 ^cisv^T. W-MT^t^^ yu-)V^~^ > h @M 
{tR m V . ^VlzmMrn'o - ^l^nmit^SmURsrmzfRsrvKm'^ ^ . Wi^RV'^k'^T 
7'n-;l/^-^ y \ ailURm f 'BX^Rxar ifi^ Rm f =Rra v • Rsrf. R 
rar=Rmv • Rsrrt bT^fe$tt^o 
[0 0 3 31 
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1 2 tc^i" J; V li^. m^WmmOT^ ^ H-^ -f ^Vs^-ffi^tjiMB«'ftP s f , P s r 
^^K^o m^Rl^lMm(D:^ ^}£^4 ^'^t- S B irWS B f lofe C ^J gimT^s^^n-e^ ^ 
i6 , i-im^f^ t:- ^ ^ I' t± > ttrfm :S: ;^ ^ e V -r -ifV - ffiMfig g tlffi P s 

f , P s r (i^ Psf=K5-Rmf, Psr=K6-Rmr 60M#t' ^&:^-t^ 
(mi 2) o ^^-C% K5i3j;rFK6(i> T x > b X tf 9 -if 
/t-OffiMf4et::^m-r^#mtr, ;^ if v ^^fV-^'- S Bfr:?5:y^^S Bf C »J'I4^ -9" 

[0 0 3 4] 

^tc, ±iB<7)J;^ tc^^$:fx/;;^^H^^-i'-if/'^-->i=B>ttfiesiMP s f . P s i- 

fifijtp (7)$ij#p y^u y ^mr-^^ ^ mmx-^ & o itr*;^ ^ e 9 -^fv^^-ffi^ii* @ 

d tmM^^f^^ (M3 1) o ^ t fc. m^^-^MtC«x. t^K-ztm^^ 

^y-ifR S:0^p3#P?tL;g>^[II^:ft ^ a t(Dmm^ 6 {= d t - 0 a) mM^^i^^o -5- L 
^(^mis^fl^A ^ P I D$lK4P7&^'*^f (M3 2) . m^-t-iJ'M^IEii) 

' m^^ir^r::^-^^ ^ itDT-^m^^fi^ {us 3) o 

[0 0 3 5] 

^<757"^^-7"^ J:l:DT(±. >X<^^ (3) CO J: ^ tc?t»$tt^o 
DT = Kp-A^+Kd-d (A^) /dt+Ki • / A^dt - (3) 

S Bfr:g:l/S Bfl(7)>faM^5:g=^^ m^^-^M^HlS^ J:-M^libt 

[0 0 3 6] 

4 -e#i^$^^^^^IIl^^SRMk^|n]<^*'J^ (M3 4) Wmi^M<D-^'\Y.if'mMn%WM 
^ tc, T"^-7"^ JtDTii. DT=-Kp • A^+Kd • d (A^) Xdt+Ki • / A^ 

d tx-m^^fi^i)^. r^yKv^ Kd> k i ^^'MiiWi^^^ ■mmun^mwwm 

[0 0 3 7] 

mi 5tci3v>T. :^|i|iiWFJ0*t-J±O-R zo#'I4i :fell]mWIs^{±o-R Y 
. 0 - R X h $ o >r ^^^±^ i^lil±itinm^0#i^ itMm^i'^M-t 

o 

[0 0 3 8] 
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±mmi icisv^T. mnmi^mmG y e tmnmijmmmmdG y e (Dm.^^t>^B 

ib. Slicisv^-C. mmPMMmGy e<DO::\XmJi-G KGy e<G KD^i^^^&'t 
^hVtm^m^L^ immmmmG y e 0 + M{±g y e l -m^fiG y e ^ 

_G 1 (7)^#=^^'^^J£.-t-S>yci^=^itl*-t*o t/c. ift^^MS^fbS d G y e <7) 0 Jtfe 
^(±-G 2< d G y e < G 2 (D^i^^^&ir ih'^m^^Ml^. ^t^ttil^^'fbfi d G y 
e (D + itWJt d G y e ^G 2 <^^#. -^WJi d G y e ^-G 2 (7)##^^^^^i-^^K 
i^^*B^-r^o >r^^\ G 1 is ilf G 2 (ilEOfeifc-eab ^9 > tL7t'fittr^)^o 
[0 0 4 0] 

i^. _Lisco^i -e«. mnmummG y e t^co^^ftid g y e Km-^'^^x. mm^Jikm 
^^ff d ^ t ^ Brfgx-*>^o 

[0 0 4 1 ] 

HI 1 3 Hrra LfcJ:k^J:«^M K p . tt^i^^M > K d . > K i OMtL^^- 

[0 0 4 2] 

fflfE# 2005-3026059 



mm. 2004-034501 ^-v: 9/ 

{4. #:j^&-t Sft i X If 7 t'^i" ^ C »9 Wtt (-^S^W $ fifz 

(fij £ flfriE(7) S B f r:^ S B f 1) /O^'EI^ $ C »J'I4) 

K^j:^ XvKU y ^tL^o ^hK. flit Y - Z jBV^T flitO - X h (4^1 

[0 0 4 3 ] 

11117(4. fmMt\^'cmn-r^fz)^\z^ mi &:^-h±.^(om^]^6y^^.^. 

i9. mTcO = 0(^^MtC^ffl^tt^o ^-r> [^tJPiSS 0 ~ G a Offiilc 1 ] r:feV^T{4. 

Wmt^j:^iMm) ] t\^^vi'fm^mtfj:n . n-;^^OP#f4 [RK2=RK0] t'fc^ 

0 ^LT. mi]mmGh}^i±<DmM3} iz^\.>xit^ [m^^-^*^~^;^ (^^tcf^^ 

-r * tl'l4:tl ) i 19 M ^ ;^ 3^ If 9 -If <^ i9 ffltt^^^^T-T ^ flM] t ^ f^i&a^ 
i:^l9. n-;v^(^p#{4 [RK3>RK0] t*^o n-;v^t(4. tu^cTjj; 

d (::»ii;^G y KMir^m^^-^l^n <f> (DmWX^ 19 . RK 0 \tZL'7i-n%ixfz7.9\£ 
S Bfr^U^^S Bfl) 76^111^$ ^xfc^^<7);te C 1? (4;|a#ttt::M1-^ n - 

[0 0 4 41 

mz^ ■/)tMRDc05»^^#^Lfc#ttO-A-B-C^::ov^-cmHgi-^o ^^"C. ttr 
^<^J; ^ \z^ m^^-^M^^~MMRD^^LT;^^ H^^-r^fVs-- S BfrS.t/S BfUrKj 
tJ^fS3t-t'^^^c7)Jci]^ (iEW) ^^PiiL. If ^^^fV^"-1l!l^^fbOA;^Ji^i 19 > 

^mz{'^m^ imm^U) t;®H-r^n-;v^-p< > h T r a toJ^Jtft4. Hit 

1 ^^'S^^- ^'McT^m^tJlSai^Itr^^o t^£oT. S^^-iJ^M/i^'XiJ' H'7^-ifVs^- S Bfr 

w^'e,t\\zn\^miri^\im.-thmMx%^fz^. ^co^ (4) t^&^o 

T r a = Tm a • 7 P ••• (4 ) 

ti«4:tJ (^SnM) (Ci3Hi-^n-;i/^-^ ^ f T r b tO*&^t4. fIttS (4 

. n%'^~^yiifM-m%.\^-y^\zX'oxu^^w^^ixhmM.zx-h^tz>i^. (5) t 

Tmb =T r b • 7 N — ( 5) 
[0 0 4 5] 

. Tma = Tmb i^^/ci6. JilB^O^ (4) RXf (5) ^<^^ (6) t^j:^o 

T r b =T r a/ (7 P • 7 N) -(6) 

> ^ (6) ^^^^ .-^A25.(y'^BH:felt^'i[M;K=^*^G aS.t>'G b (7 

miiE# 2005-3026059 



#il 2004-034501 



^-v : 10/ 



Gb = Ga-ll/(7P-7N)l-(7) 
[0 0 4 6] 

$:#'it'i4U i ^ > i^i^nm^Mt^^mummGh (mi 7o.6;B-t:\ &.t. 

[0 0 4 7] 
[0 0 4 8 1 

- M O Hi :^ 75^1^1* 6^^- )vmmm O ^llit ^ U ^ v^:^^ is -C ii , EI 

^ o ^ - ^ M CO ffi PI-^ )S c T ;^ ^ tf 7 ^ ^fv ^- - ffi^^fi^ i 1i« m m 4: ^ 

^m^^M. m 1 7 tc^-r A - b (7)#t±^itj*-r * - 1 ^^'-e § ^ o 

[0 0 4 9] 

-eUT. m 1 3 tc^Lf^MiilWl^t::. tt/i;^ ^ if 9 ^ -^V^- (fJ^Ji'SBfr 

[|l!M<7)W^mB>g] 
[0 0 5 0] 

[m 3 ] :^mM(D-mMJfmj^'^-t ^ 7 ^ e 9 -^f t ^ f-^^- ^ c7)Mi^^tt(7)— m 
[1114] m3<7)^mmmKx^m^m^^^mL. m.^^-^<DmW}n'Mtu-)\^^~ 

[1117] ^mM(D—mM^M^^i^^^Xu-}UMmn^£^m^£t) (n-;v^-^>h) 

[nisi :^^m(D-'mM^wj^^iir^^^^'^^'^um^=-'y h (D—m^TT^-tm^m 
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•7° CO — fij ^ ^ ^* 7 7 -e 5fe o 

[mis] :^mMo—mM^m^^ii''-f^'^~^M'^^'^—'^M(Dmmy'^y^m-^'^^ 
"[mi 4] :$i^m<D--mm'BWjz^if^'^'-'^M'M<Dm<Dmw.<Dmny^y^mr-^ 

[mi 7] mi 6 lc^i-;ltiPMi: Wn-;v^i:coP#^ffiB&L'r7j^i-^'"7-7-e^ 

[mi 8) ::^^m<om<Dmmi^m\^^n^:^^^'7^^^^~nM^wun^W'&m'^ 

[^?F-^comB^l 
[0 0 5 1 ] 

sBf M^n^^^^^^ 

S B fr, S B f 1 tuM:^ ^ e 7 ^ -ifV^'- 

sBr m^m^^^y^^ 

FT, RT ^^^iJ' l^~7-^^f TiJ'f^J^-^-^^ 
SW ;^-rT V >i5^=i^^ ->'^ 

sA mmn^y^ 
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WSfr, WSfl, WSrr, WSrl ^l^M^r^^t 
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ECU m^tufP^a 
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